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(CONSTITUTION) 

The position of the vehicle is routinely detected based on a 
signal from the GPS antenna la. When the driver removes the 
vehicle key 2 from the drive column, the detected vehicle 
position is recorded in the data processor lb as the parked 
vehicle position. When the driver walks away from the parked 
vehicle, the current position of the driver is detected using the 
portable detector. The relationship between the current position 
of the driver and the position of the parked vehicle is 
calculated by the data processor lb and displayed on the display 
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(54) [TITLE OF THE INVENTION] 
Parked Vehicle Detector 
(57) [ABSTRACT] 
[PURPOSE] 

To provide a parked vehicle detector that is able to 
accurately detect the position of a parked vehicle while 
consuming a low amount of electricity. 
[CONSTITUTION] 

The position of the vehicle is routinely detected based on a 
signal from the GPS antenna la. When the driver removes the 
vehicle key 2 from the drive column, the detected vehicle 
position is recorded in the data processor lb as the parked 
vehicle position. When the driver walks away from the parked 
vehicle, the current position of the driver is detected using the 
portable detector. The relationship between the current position 
of the driver and the position of the parked vehicle is 
calculated by the data processor lb and displayed on the display 
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[CLAIMS] 
[CLAIM 1] 

A parked vehicle detector, wherein said parked vehicle 
detector detects a specific vehicle among a multitude of 
vehicles, wherein said parked vehicle detector comprises a 
recording means to detect and record the position of the parked 
vehicle when the driver parks and leaves said specific vehicle, a 
portable position detecting means to detect a desired variable 
position away from said parked vehicle, a position relationship 
calculating means to calculate the relationship between the 
position of said parked vehicle recorded by said recording means 
and said variable position detected by said position detecting 
means, and a display to display the calculated relationship 
between the positions. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] [INDUSTRIAL FIELD OF APPLICATION] 

The present invention pertains to a parked vehicle detector 
to detect a specific vehicle among a multitude of vehicles in a 
large parking lot, etc. 

[0002] [PRIOR ART] 

In some parked vehicle detectors, a radio receiver is 
installed in the parked vehicle and the driver leaves the parked 
vehicle carrying a portable radio transmitter. When the driver 
is looking for the parked vehicle, he uses the radio transmitter 



to send a signal to the radio receiver in the parked vehicle. 
The radio receiver in the parked vehicle receives the signal and 
automatically flashes the lights in the vehicle, honks the horn 
in the vehicle, or raises and lowers the antenna on the vehicle 
based on the signal. This helps the driver to locate the 
vehicle . 

[0003] [PROBLEM TO BE SOLVED BY THE INVENTION] 

When the driver is far away from the parked vehicle, the 
flashing of lights, the honking of horns, and the raising and 
lowering of antennas do not help the driver locate the vehicle. 
The parked vehicle also cannot be detected using current radio 
transmitters if the radio signal is obstructed by a building or 
some other large object. 

[0004] 

The power to the radio receiver in these parked vehicle 
detectors has to be left on in the parked vehicle. The radio 
receiver is thus uneconomical because of the amount of power 
consumed. In order to increase the range of these parked vehicle 
detectors, the output from the radio transmitter also has to be 
increased. As a result, both the radio transmitter and the radio 
receiver in these parked vehicle detectors are uneconomical 
because of the amount of power consumed. 
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[0005] 

The purpose of the present invention is to solve this 
problem by providing a parked vehicle detector that is able to 
accurately detect the position of a parked vehicle while 
consuming a low amount of electricity. 
[0006] [MEANS OF SOLVING THE PROBLEM] 

In order to achieve this purpose, the present invention is a 
parked vehicle detector, wherein the parked vehicle detector 
detects a specific vehicle among a multitude of vehicles, wherein 
the parked vehicle detector comprises a recording means to detect 
and record the position of the parked vehicle when the driver 
parks and leaves the specific vehicle, a portable position 
detecting means to detect a desired variable position away from 
the parked vehicle, a position relationship calculating means to 
calculate the relationship between the position of the parked 
vehicle recorded by the recording means and the variable position 
detected by the position detecting means, and a display to 
display the calculated relationship between the positions. 
[0007] [OPERATION OF THE INVENTION] 

In the parked vehicle detector of the present invention, the 
position of the parked vehicle is detected and recorded when the 
driver parks and leaves the vehicle, the position of the driver 
away from the parked vehicle is detected, and relationship 
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between the position of the parked vehicle and the position of 
the driver is calculated and displayed. 
[0008] [PREFERRED EMBODIMENTS] 

The following is an explanation of the preferred embodiments 
of the present invention with reference to the drawings . 
[0009] 

Figure 1 is a perspective drawing showing the configuration 
of the parked vehicle detector in a preferred embodiment of the 
present invention. The parked vehicle detector in this drawing 
uses a global positioning system (GPS) to detect the position of 
the parked vehicle and the variable position of the portable main 
device 1 which calculates and displays the relationship between 
the two positions. The main device 1 is connected to the vehicle 
key 2 by means of a transmission cable 3. When the driver parks 
the vehicle and removes the vehicle key 2 from the ignition, the 
main device 1 which is connected to the vehicle key 2 by means of 
the transmission cable 3 is carried with the vehicle key 2 away 
from the vehicle by the driver. As a result, the main device 1 
can detect the position of the parked vehicle from any position 
away from the vehicle. 
[0010] 

The main device 1 consists of a GPS antenna la arrayed so 
that signals can be received from a GPS system to detect the 
position of the parked vehicle and the variable position of the 



portable device when carried away from the parked vehicle by the 
driver, a data processor lb to input the positions of the parked 
vehicle and the portable device from the GPS antenna la and then 
calculate the relationship between the positions, a display lc to d~ 
display the relationship between the positions calculated by the 
data processor lb, and a direction finder Id to detect the 
direction in order to calculate the relationship between the 
positions. The vehicle key 2 is equipped with a switch 2a to 
detect whether the vehicle key 2 has been inserted into the 
ignition or removed from the ignition, and a transmission cable 
2b [sic] to transmit the detection signal from the switch 2a to 
the main device 1. 
[0011] 

The following is an explanation of the operation of the 
parked vehicle detector as configured above with reference to the 
flow chart in Fig. 2. 
[0012] 



The GPS antenna la on the main device 1 receives GPS signals \Es 
from the GPS system and the data processor lb uses the signals to 
detect the current position of the vehicle (Step 110) . The 
current position of the vehicle detected by the data processor lb /3 
is then stored in the memory (not shown) inside the data 
processor lb (Step 120) . 
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[0013] 

When the driver parks the vehicle and removes the vehicle 
key 2 from the drive column, the removal of the vehicle key 2 is 
detected by the switch 2a (Step 13 0) and the detection signal 
from the switch 2a is transmitted via the transmission cable 3 to 
the data processor lb in the main device 1. The data processor 
lb responds to the signal by storing the current vehicle position 
in the memory as the position of the parked vehicle. When the 
driver removes the vehicle key 2 from the ignition and carries 
the portable device consisting of the main device 1 connected to 
the vehicle key 2 by the transmission cable 3 away from the 
parked vehicle, the data processor lb in the main device 1 
receives signals from the GPS antenna la and plots the current 
position of the portable device carried by the driver based on 
these signals. Direction detection data is also received from 
the direction finder Id for the variable position of the driver 
(Step 140) . 
[0014] 

The data processor lb reads the parked vehicle position from 
the memory (Step 150) and compares the parked vehicle position to 
the current position of the driver. The distance between the two 
positions is calculated and the direction is calculated from the 
current position of the driver to the position of the parked 
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vehicle based on the bearings obtained from the direction finder 

Id (Step 160) . 

[0015] 

The distance between the two positions and the direction 
from the current position of the driver to the position of the 
parked vehicle are then shown on the display 1c (Step 170) . ^fc 
[0016] 

The driver can then determine the distance and direction to 
the parked vehicle by looking at the display lc. As a result, 
the driver can easily locate the parked vehicle as he draws near 
(Step 180) . Once the driver has found the vehicle, entered the 
vehicle, and inserted the vehicle key 2 into the ignition, the 
main device 1 returns to Step 110 (Step 190, 200). 
[0017] 

Figure 3 is a drawing showing the configuration of the 
parked vehicle detector in another preferred embodiment of the 
present invention. Unlike the parked vehicle detector in Fig. 1, 
the parked vehicle detector in this drawing does not use a GPS 
function to detect the position of the parked vehicle. Instead, 
it uses the navigation system onboard the vehicle to detect the 
position of the parked vehicle. Because the GPS function is not 
used to determine the position of the parked vehicle, the main 
device and vehicle key can be integrated. This is the only way 
in which this preferred embodiment differs from the preferred 



embodiment in Fig. 1. In every other respect, this preferred 
embodiment is identical to the preferred embodiment in Fig. 1. 
[0018] 

In other words, the main device 23 corresponding to the main 
device 1 in Fig. 1 and the display 25 are integrated into the 
vehicle key 21 as shown in Fig. 3 (a) . When the vehicle key 21 
is removed from the ignition, the parked vehicle position data is 
supplied by the onboard navigation system 30 to the main device 
23 where it is recorded in the memory. 
[0019] 

The position of the parked vehicle is recorded in the main 
device 23 integrated into the vehicle key 21. Once the driver 
has carried the vehicle key 21 some distance away from the 
vehicle, signals are received by the main device 23 from a GPS 
system as shown in Fig. 3 (b) , and the current position of the 
driver is detected in the same manner as the preferred embodiment 
in Fig. 1. The position of the parked vehicle and the position 
of the driver are compared, the distance between the two 
positions is calculated, the direction from the position of the 
driver to the position of the parked vehicle is calculated, and 
the distance and direction are shown on the display 25 to help 
the driver locate the vehicle. 
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[0020] 

Figure 4 is a drawing showing the configuration of the 
parked vehicle detector in another preferred embodiment of the 
present invention. The parked vehicle detector in this drawing 
uses the vehicle key 41 or an IC memory card 43 to receive and 
record parked vehicle position data from the onboard navigation 
system 40. The driver carries the vehicle key 41 or IC memory 
card 43 along with an electronic calculator 50 with GPS function 
when he leaves the parked vehicle. When the driver wants to find 
the parked vehicle, he inserts the vehicle key 41 or IC memory 
card 43 into the electronic calculator 50 with GPS function and 
the parked vehicle position data is read by the electronic 
calculator 50 with GPS function. 
[0021] 

The electronic calculator 50 with GPS function calculates 
the current position of the driver using the GPS function and 
compares the current position of the driver to the parked vehicle 
position downloaded from the vehicle key 41 or IC memory card 43. 
The position of the parked vehicle and the position of the driver 
are compared, the distance between the two positions is 
calculated, the direction from the position of the driver to the 
position of the parked vehicle is calculated, and the distance 
and direction are shown on the display 51 in the electronic 
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calculator 50 with GPS function to help the driver locate the 
vehicle. 

[0022] [EFFECT OF THE INVENTION] 

In the parked vehicle detector of the present invention, the 
position of the parked vehicle is detected and recorded when the 
driver parks and leaves the vehicle, the position of the driver 
away from the parked vehicle is detected using a portable device, 
and relationship between the position of the parked vehicle and 
the position of the driver is calculated and displayed.. As a 
result, the parked vehicle detector of the present invention can 
easily detect the position of the parked vehicle even when the 
vehicle is out of sight. The parked vehicle detector of the 
present invention also does not consume electricity in the parked 
vehicle and the portable device requires few batteries. As a 
result, the parked vehicle detector of the present invention is 
economical . 

[BRIEF EXPLANATION OF THE FIGURES] 

[Figure 1] A perspective drawing showing the configuration 
of the parked vehicle detector in a preferred embodiment of the 
present invention. 

[Figure 2] A flow chart showing the operation of the parked 
vehicle detector in FIG 1. 
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[Figure 3] A drawing showing the configuration of the parked 
vehicle detector in another preferred embodiment of the present 
invention. 

[Figure 4] A drawing showing the configuration of the parked 
vehicle detector in another preferred embodiment of the present 
invention. 

[KEY TO THE FIGURES] 
1 ... main body- 
la .. . GPS antenna 
lb . . . data processor 
lc ... display 
Id . . . direction finder 




s 



3 



id 



2a 



3 




[Figure 1] 



50 



[Figure 4] 



40 . . . 

41 . . . 
43 . . . 



Position data transmitted 

Key inserted (data transmitted) 

Card inserted 



13 



a) 



-110 



-120 




i 



—140 



I 



-150 



-160 



•ibis* 



-170 



-180 




120 



130 
140 



150 
160 



[Figure 2] 
a) Start 

110 Current position 
detected 
Current position 
data [1] housed in 
memory 
Key removed? 
Position coordinates 
detected, Direction 
data detected 
Memory value read 
Data values [1] [2] 
compared, Distance 
between two points 
calculated, 
Direction calculated 
Distance to memory 
value [1] displayed, 
Direction to memory 
value [1] displayed 
Driver approaches 
vehicle based on 
displays 

Vehicle found and 
entered? 
Key inserted in 
ignition? 



170 



180 



190 



200 



14 




[Figure 3] 

Key: A) ignition column; B) position data; C) Inside vehicle 
30.. . navigation system; 23... GPS deactivated; D) away from 
vehicle; E) GPS (satellites); 23... GPS activated 
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